Neighborhoods, Mental Health, and Alcohol Use
Studies examining the role of neighborhood contexts, mental health, and substance use are often built upon socioecological models of human behavior posited by Bronfenbrenner (1977) . Socioecological models of health behavior suggest that individual-level factors alone are insufficient for understanding health behaviors and that larger social environments such as neighborhoods contextualize both positive and negative health behaviors at the individual-level (Diez Roux & Mair, 2010; Wilson, 1987) . Socioecological theories are regularly applied to substance use and mental health research to warrant examination of both structural features of neighborhoods as well as social processes occurring within neighborhoods (Galea, Nandi & Vlahov, 2004; Sampson, Morenoff & Gannon-Rowley, 2002) . Systematic reviews have found that studies examining associations between neighborhood socioeconomic disadvantage and alcohol use are yet to produce consistent results (Bryden, Roberts, Petticrew & McKee, 2013; Jackson, Denny & Ameratunga, 2014; Karriker-Jaffe, 2011 . While prevalence of alcohol use and misuse tend to cluster geographically, areas with both lower and higher levels of socioeconomic advantage appear to be related to increased alcohol use depending on the study design, methods, type of alcohol use being measured, and population considered (Karriker-Jaffe, 2011) . Multiple studies have shown that disorganized neighborhoods categorized by concentrated poverty, high levels of crime, violence, or physical deterioration are associated with heavy drinking (Hill & Angel, 2005; Kuipers, van Poppel, van den Brink, Wingen & Kunst, 2012) and alcohol or substance use disorders (Martin-Storey et al., 2013; Stockdale et al., 2007; Winstanley et al., 2008) . Neighborhood disorganization has been found to be largely a function of neighborhood socioeconomic disadvantage (Herrenkohl, Hawkins, Abbott & Guo, 2002 ) and a key mediator in the relationship between neighborhood socioeconomic disadvantage and substance use problems (Martin-Storey et al., 2013; Stockdale et al., 2007) .
A clearer picture emerges from the research literature regarding associations between neighborhood socioeconomic disadvantage and anxiety, depression, or other indicators of psychological distress (see Truong and Ma (2006) for a systematic review and Hill and Maimon (2013) for a recent theoretical discussion). Similar to results from studies examining alcohol use, mental health researchers have identified neighborhood disorganization as an important mediator of the relationship between neighborhood socioeconomic disadvantage and increased psychological distress (Casciano & Massey, 2012; Kim, 2010; Ross & Mirowsky, 2001) . Both empirical and theoretical work has suggested that the accumulation of fear and stress, which are normative psychological responses to exposure to disorganized and unsafe neighborhoods, are a mechanism by which disorganized neighborhoods impact mental health (Casciano & Massey, 2012; Hill & Maimon, 2013; Mirowsky & Ross, 2003; Ross & Mirowsky, 2001; Sampson et al., 2002; Stockdale et al., 2007) .
Three studies are of particular relevance for the current investigation. Stockdale et al. (2007) study identified significant cross-sectional associations among neighborhood disorganization and comorbid alcohol, drug, and other mental health disorders among adults. Models from their study considering anxiety and depression separately from substance abuse disorders (SUD) found effects of neighborhood violence on anxiety and depression but not on SUD (Stockdale et al., 2007) . A second study by Buu et al. (2007) considered data from fathers with AUD at two time points over 12 years. Respondents living in more disadvantaged neighborhoods exhibited more symptoms of AUD 12 years later after accounting for baseline AUD symptoms and other sociodemographic controls. We located only one study examining neighborhood disorganization, anxiety, depression, and problem drinking over time among adults. Hill and Angel (2005) examined data from approximately 2,400 low-income women with children across two waves of data. Employing a single-item ordinal measure of how often individuals were intoxicated in the past 12 months (never = 0, once or twice = 1, several times =2, often = 3), Hill and Angel found an association between neighborhood disorganization and increased drinking that was fully mediated by anxiety and depression after controlling for a range of sociodemographic factors. This study is built upon the work of these authors, as well as many others, to examine the longitudinal trajectory of AUD symptoms across adulthood and associations with time-varying measures of neighborhood disorganization, psychological distress, and sociodemographic factors.
Hypotheses
Based on our review of the literature, we expect that, on average, individuals will show reduced symptoms of AUD from age 21 to 39. We also hypothesize that women will exhibit fewer AUD symptoms. We expect that individuals living in more disorganized neighborhoods will likely exhibit higher AUD symptoms across adulthood after controlling for sociodemographic factors. Finally, we hypothesize that psychological distress will mediate the association between neighborhood disorganization and AUD symptoms.
Methods

Sample
Data were drawn from the Seattle Social Development Project (SSDP), a longitudinal, theory-driven study originating in 18 Seattle elementary schools that overrepresented high crime neighborhoods. SSDP began conducting in-person interviews in 1985 with 808 students in the 5th grade when most participants were 10 years old (M = 10.3, SD = .52). The 808 respondents accounted for 77% of 1,053 5th-grade students invited to participate in the study. Retention rates for the participating sample ranged from 88% to 96% of the still living sample across the six waves of data employed in this study. Of the longitudinal sample, 49% were female, 46% were European American, 24% were African American, 21% were Asian American, and 9% were Native American. Participants without data on AUD symptoms at any wave from age 21 to 39 were excluded from the analysis (N = 18). The analytic sample for this study employed prospectively gathered data across six waves from ages 21 through 39 from 790 participants.
Measures
Descriptive statistics for measures included in the analysis are shown in Table 1 .
Alcohol Use Disorder
Past year AUD symptoms were measured as the sum of criteria for alcohol abuse or dependence met by respondents in the past year. Eleven diagnostic symptoms defined by the DSM-IV (American Psychological Association, 1994) were evaluated at each wave using a modified version of the Diagnostic Interview Schedule (DIS; McGee et al., 1990; Robins, Helzer, Croughan, Williams & Spitzer, 1981) . These symptoms included inability to fulfill life role obligations due to alcohol use, recurrent alcohol-related legal problems, alcohol use in dangerous situations, repeated social problems due to alcohol use, and physical or mental health problems resulting from alcohol consumption. Internal consistency for AUD items (Cronbach's a) for each wave ranged from .75 to .84. We employed a count measure of AUD symptoms as our dependent variable throughout this study to capture both individuals with a diagnosable AUD and those engaging in subclinical levels of problem drinking. Similar strategies have been used by other studies and higher symptoms counts are considered indicative of more severe drinking problems (Buu et al., 2007; Goldstein et al., 2015; Lee, Kosterman, McCarty, Hill & Hawkins, 2012) .
Psychological Distress
Generalized anxiety disorder (GAD) and major depressive episode (MDE) were assessed at each wave using the DIS. To create a single dichotomous measure of psychological distress, participants were first classified with MDE if they reported at least five of nine potential symptoms and at least three of those symptoms disrupted daily life. Symptoms included changes in weight or appetite, sleep difficulties, moving or talking slowly, fatigue, difficulty concentrating or making decisions, guilt or worthlessness, and thoughts of suicide or death spanning most days for at least 2 weeks in the past year. Next, participants were classified with GAD if they endorsed at least two of six potential symptoms concerning problems with irritability, recurrent worrying, and distractibility spanning most days for at least two weeks in the past year and disrupting daily life. At each wave, the correlation between anxiety and depression ranged from .32 to .40. Similar to other studies, those meeting criteria for a likely MDE or GAD were coded as 1 (or 0 otherwise) (Stockdale et al., 2007) . Theoretical work (Mirowsky & Ross, 2003) in conjunction with our own sensitivity tests (results not shown) supported combining anxiety and depression into a single measure of psychological distress.
Neighborhood Disorganization
A self-report measure of neighborhood disorganization was represented by the mean of seven items that assessed the extent to which crime or drug dealing, shootings or knifings, fights, gangs, undesirable neighbors, graffiti, and empty or abandoned buildings described the respondent's neighborhood. Each item offered the same response options (1 = YES!, 2 = yes, 3 = no, 4 = NO!), scale internal consistency across waves ranged from .87 to .93, and items were standardized within each year prior to analysis. Similar measures of neighborhood disorganization have been employed in other studies (Herrenkohl et al., 2002; Sampson et al., 2002) .
Sociodemographic Factors
Multiple studies have shown that sociodemographic factors including education, marital status, income, and parenthood are associated with alcohol consumption. Currently being married and parenting children have consistently shown protective effects against problem drinking (Dawson, Grant, Chou & Pickering, 1995; Miller-Tutzauer, Leonard & Windle, 1991; O'Malley, 2004) . While higher socioeconomic status (SES) as measured by income and educational attainment has often been associated with increased alcohol consumption (Dawson et al., 1995; Moore et al., 2005;  Van Oers, Bongers, Van de Goor & Garretsen, 1999) , higher SES is also often related to decreased problem drinking (Van Oers et al., 1999) and diagnoses of alcohol dependence (Gilman et al., 2008; Hasin et al., 2007; Keyes & Hasin, 2008) . For the SSDP sample, educational attainment was assessed at each wave with an ordinal variable coded as 1 for less than high school completion, 2 for high school diploma or GED, and 3 for completion of a four-year college degree or higher. Current marital status was assessed at each wave with 1 indicating married and 0 indicating not married. A six category measure of household income broken into $20,000 increments was assessed at each wave and measures were standardized within wave prior to analysis. Parenthood was measured at each wave as a current 
a Indicated by a probable diagnosis of anxiety or depression.
b 1 = less than high school, 2 = high school diploma or GED, 3 = college degree or higher. c 1 = less than $20,000, 6 = greater than $100,000 household income annually.
biological or adoptive parent and coded with current parenthood equal to 1.
Analytic Strategy
Latent growth curve modeling provides an established method of examining change in substance use over time and is flexible enough to allow for individual differences in initial levels of substance use, rates of change over time, and deviation from average levels of use at each time point (Curran & Hussong, 2003) . Deviation from average levels of substance use can be examined by simultaneously estimating the growth curve and regressing predictors on the indicators constituting the growth parameters (Hussong, Curran, Moffitt, Caspi & Carrig, 2004) . Fig. 1 presents a conceptual diagram including time-fixed and time-varying covariates. An initial unconditional model estimated the average trajectory of AUD symptoms from ages 21 to 39 and found a statistically significant mean and variance of the growth parameters (i.e., intercept and slope) warranting further examination of timefixed and time-varying covariates. Model 1 included time-fixed covariates for gender and ethnicity as well as time-varying measures of educational attainment, marital status, household income, and parenthood status predicting AUD symptoms controlling for average growth in AUD symptoms. Models 2 and 3 included neighborhood disorganization and psychological distress, respectively, as time-varying predictors of AUD symptoms. Model 4 examined indirect effects of psychological distress as a mediator of the association between neighborhood disorganization and AUD symptoms independent of time-fixed and time-varying sociodemographic factors. All models constrained the association of time-varying covariates with AUD symptoms to estimate their average association across adulthood and the same procedure was employed for the mediation model. Models with time-varying covariates constrained over time consistently showed better fit compared to those with covariates free to vary across time. Model fit was compared across models using sample size-adjusted BIC (Curran & Hussong, 2003) and a reduction of five or more in BIC was considered an improvement model fit (Singer & Willett, 2003) .
Missing data were handled via multiple imputation (Asparouhov & Muth en, 2010) . Data were present for over 93% of possible data points (33,863 of 36,340) across 46 variables used in these analyses. Forty datasets were created and subsequently analyzed using the multiple imputation and latent growth modeling procedures in Mplus version 7.1 (Muth en & Muth en, 2006). All reported model results employ the MLR estimator for robust standard errors and are averaged across 40 datasets using Rubin's rules (Rubin, 1987) . Commonly used model fit indices (e.g., CFI, RMSEA) are not available for negative binomial latent growth curves using the MLR estimator (Muth en & Muth en, 2006). Initial results of an unconditional growth model showed overdispersion on measures of AUD symptoms warranting the use of a negative binomial distribution. Given the preponderance of zeros for counts of AUD symptoms at each time point and the potential for non-linear growth, we also examined zero-inflated negative binomial latent growth models and the inclusion of a quadratic growth term. These specifications did not alter our substantive findings and, as a result, parameter estimates and model fit statistics from negative binomial growth curves without a quadratic term are reported in Table 2 . Some SSDP participants received a social development intervention during elementary school (Hawkins et al., 1992) . Sensitivity tests controlling for the intervention on all paths in Model 4 did not show any substantive changes to the findings reported in Table 2 .
Results
Results of descriptive analyses and Models 1 through 4 are found in Tables 1 and 2 respectively. Correlations among constructs are presented in the Appendix. Among the SSDP sample, approximately 21% of 21-to 30-yearolds met criteria for a DSM-IV AUD diagnosis in the past year while national estimates place the prevalence of AUD diagnoses in the past year at 16% for 18-to 29-year-olds (Hasin et al., 2007) and 18% for 18-to 25-year-olds (Hedden, 2015) . Differences may reflect lack of diagnostic data in the SSDP sample for individuals under age 21. Approximately 30% of the SSDP sample (n = 240) never displayed any symptoms of AUD.
Results of the unconditional growth model confirmed that individuals reduced their problem drinking on average from age 21 to 39. The unconditional model also found heterogeneity across individuals in both AUD symptoms at age 21 and rates of decrease in AUD symptoms through the 30s as indicated by significant variance in the intercept (Est. = 1.35, p < .001) and slope (Est. = .01, p < .001) of the latent growth curve, respectively. The variance of the slope and intercept remained significant across all models indicating variability in trajectories of AUD symptoms across individuals. A positive and significant covariance between intercept and slope parameters indicated that individuals with higher counts of AUD symptoms at age 21 tended to reduce problem drinking more slowly across adulthood. The covariance between the intercept and slope remained positive and significant across all models.
Model 1 found that women showed a lower initial count of AUD symptoms at age 21 and a significantly quicker reduction in problem drinking through the 30s compared to men after accounting for educational attainment, marital status, household income, and parenthood. Native Americans showed a higher initial count of AUD symptoms at age 21 when compared to European Americans. On average, married individuals and those with higher levels of educational attainment showed significantly fewer AUD symptoms across adulthood after accounting for average slope of AUD symptoms over time and other sociodemographic factors. With the inclusion of a time-varying measure of neighborhood disorganization in Model 2, African Americans showed a lower initial count of AUD symptoms at age 21 as compared to European Americans. Higher levels of neighborhood disorganization were associated with increased AUD symptoms after accounting for average change in AUD symptoms and sociodemographic factors. Model 3 included a timevarying measure of psychological distress and found it to be associated with increased AUD symptoms across adulthood after accounting for all other factors included in the model. With the inclusion of psychological distress in Model 3, Asian Americans showed a lower initial count of AUD symptoms at age 21 as compared to European Americans and parenthood emerged as a significant predictor of fewer AUD symptoms over time. Fig. 2 provides a comparison of associations between time-varying covariates and AUD symptoms.
Mediational analyses in Model 4 found a significant indirect effect of neighborhood disorganization through psychological distress after accounting for all other factors in the model and controlling for sociodemographic differences in psychological distress. Women showed an increased likelihood of psychological distress compared to men across adulthood. Higher household income and being currently married were associated with reduced psychological distress over time. In Model 4, neighborhood disorganization maintained a significant direct effect on AUD symptoms across adulthood and no other changes in the substantive interpretation of coefficients for time-fixed or time-varying covariates were noted. Psychological distress accounted for approximately one third of the total association between neighborhood disorganization and AUD symptoms.
Discussion
This study is the first to consider trajectories of problem drinking and the role of neighborhood contexts across nearly 20 years of adulthood. While other studies have considered individual components of this study, we are aware of no other studies incorporating neighborhood disorganization, psychological distress, and sociodemographic factors into a longitudinal model of problem drinking severity. These features of the analysis reported here provide an opportunity to address important questions across multiple domains of inquiry.
We sought to understand risk and protective factors associated with increased severity of AUD symptoms above and beyond average reductions in AUD severity over time. N = 790; *p < .05; **p < .01; ***p < .001; Est., estimate; SE, standard error; Psy. Distress, psychological distress; estimates are constrained to be equal from age 21 to 39; all ethnicity variables are compared to European Americans. a 1 = less than high school, 2 = high school completion, 3 = college degree or higher. Most importantly, our results provide evidence that individuals living in more disorganized neighborhoods are at increased risk of psychological distress and more severe AUD net of educational attainment, household income, marital status, parenthood, gender, and race/ethnicity. Consistent with reports by others, individuals on average engaged in less problem drinking as they moved through adulthood (Delker et al., 2016; Grant, Dawson et al., 2004 , 2015 Hasin et al., 2007) . We also observed heterogeneity in initial starting levels of AUD at age 21 and rates of change for AUD over time. As suggested by other researchers (Connor et al., 2016) , individuals with lower initial levels of AUD at age 21 reduced their problem drinking more quickly. We noted lower levels of AUD among women (Dawson et al., 1995; Hasin et al., 2007) at age 21 as well as more rapid reductions in AUD symptoms across adulthood. Similar to AUD symptoms, we also found that psychological distress was significantly associated with lower educational status and currently being unmarried. Unlike for AUD symptoms, lower household income and being female were significantly associated with increased risk of psychological distress. The latter associations among psychological distress, household income, and gender have been found in nationally representative studies (Grant et al., 2005; Kessler et al., 2003) . This study has replicated and extended results of previous studies and has found that the hypothesized interrelationships among neighborhood disorganization, psychological distress, and AUD symptom severity extend across the 30s, contributing to the substantial societal costs associated with problem drinking (Sacks et al., 2015) .
Our results suggest implications for practitioners seeking to understanding and ameliorate the potential impacts of disorganized neighborhoods on psychological distress and AUD symptoms. First, our findings add evidence to suggestions by other researchers that regular exposure to crime, drug selling, violence, and deteriorating infrastructure in one's neighborhood may create a shared risk for anxiety, depression, and heavy alcohol use (Hill & Maimon, 2013) . These results support calls for treatment of anxiety or depressive disorders to be provided to individuals diagnosed with an AUD as needed (Grant, Stinson et al., 2004) . We should, however, consider any treatment suggestions in context for those living in more disorganized neighborhoods. Given that residents of disorganized neighborhoods are likely to experience accumulated impacts of stress, they may particularly benefit from trauma-informed models of health care (Butcher, Galanek, Kretschmar & Flannery, 2015) . Trauma-informed care recognizes that symptoms of mental health disorders may represent adaptive coping strategies operating in response to previous experiences. See Butler, Critelli and Rinfrette (2011) for recent discussion of trauma-informed mental health care and service delivery models. A second treatment-oriented contextual issue is found in consistent reports that residents of socioeconomically disadvantaged neighborhoods contend with reduced health care service availability, lower service utilization rates, increased likelihood of experiencing unmet health care needs, and decreased likelihood of receiving preventive care (Kirby & Kaneda, 2005; Lurie & Dubowitz, 2007; O'Campo, Salmon & Burke, 2009 ). Coordinated federal, state, and local policy efforts are needed to not only increase the safety and quality of poor neighborhoods (Brooks-Gunn, Duncan & Aber, 1997; Wilson, 1987) but also to address disparities in health care service availability and utilization in disadvantaged neighborhoods (see Almgren (2012) for an extensive discussion on the topic).
The current findings in conjunction with consistent documentation of comorbid diagnoses of anxiety, depression, and AUD (Hasin et al., 2007; Regier et al., 1990) suggest that the links between neighborhood disadvantage and problem drinking are likely mediated in part by exposure to stressful environments, accumulated stress, and psychological distress. It is important to keep in mind, however, the substantial challenges faced by individuals and families seeking to migrate out of socioeconomically disadvantaged or disorganized neighborhoods (Massey, 2013; Sharkey, 2013) . These challenges may be further exacerbated by the presence of anxiety, depression, or AUD. While lack of individual and family economic resources undoubtedly deter residential and social mobility, poor mental health or substance abuse problems among residents of disadvantaged neighborhoods may add to mobility limitations (Massey, 2013) .
Despite the range of findings suggesting the impact of neighborhood contexts on individual-level outcomes, some additional limitations should be noted regarding the complexity and direction of these relationships. First, we suspect that reciprocal relationships may exist among the time-varying factors considered by this study. Examining the within time associations of AUD symptoms and neighborhood disorganization, psychological distress, and sociodemographic factors over time does not warrant causal claims regarding the direction of our findings. In particular, individuals suffering from significant psychological distress may potentially perceive and report higher levels of neighborhood disorganization (Hill & Maimon, 2013) . In addition, analyses were limited to a non-representative sample originating from a single U.S. city; as such, caution should be taken in generalizing these findings to other populations. Future studies that utilize systematic social observations of neighborhood disorganization may offer a promising avenue to help improve our understanding of the relationships among neighborhood disorganization, psychological distress, and problem drinking (Sampson et al., 2002) . As scholars have hypothesized that family-or individual-level socioeconomics may function to mediate or moderate relationships between neighborhood contexts and mental health or alcohol use problems (Cerd a, Diez-Roux, Tchetgen, Gordon-Larsen & Kiefe, 2010; Hill & Maimon, 2013) , we think future studies seeking to refine our understanding of how, when, and for whom neighborhood factors, psychological distress, substance use disorders, and sociodemographic factors are associated can provide important insights for etiology, treatment, and preventive intervention (Sharkey & Faber, 2014 
